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1
ILLUMINATED SKIN ROBOT DISPLAY

BACKGROUND

A visual interface 1s typically a display attached to a com-
puting device. Examples of computing devices include tradi-
tional desktop computers, mobile devices, and robotic
devices. The typical, flat, rectangular display has become an
iconic form of visual interface. Further, the prevalence of
conventional computer, TV, and mobile device displays has
created atlordances, and expectations, regarding the methods
of interaction with the interface. Interaction methods include
the use of a mouse, keyboard, remote control, and, increas-
ingly, touch interfaces. The presence of a flat rectangular
screen on a robot implies to a user that traditional methods are
to be employed.

SUMMARY

The following 1s a brief summary of subject matter that 1s
described 1n greater detail herein. This summary 1s not
intended to be limiting as to the scope of the claims. It 1s
intended to neither i1dentily key or critical elements of the
claimed subject matter nor delineate the scope of the subject
innovation. Its sole purpose 1s to present some concepts of the
claimed subject matter 1n a stmplified form as a prelude to the
more detailed description that 1s presented later.

The claimed subject matter generally provides a robot hav-
ing a display. One embodiment of the claimed subject matter
relates to a robot having a processor that executes instructions
that determine, and 1ssues control signals corresponding to, a
desired 1mage to be displayed. The robot also includes a
display assembly having a visual projector, a mirror, and a
display surface. The visual projector and mirror are disposed
within the robot. The visual projector projects light corre-
sponding to the desired image onto the minor. The mirror
receives the light from the projector, and reflects the light onto
the display surface. The display surtace receives the light. The
image 1s visible on the display surface from outside the robot.

Another embodiment of the claimed subject matter relates
to a display assembly that includes a visual projector, a mir-
ror, and a display surface. The visual projector 1s disposed
within a robotic device. The visual projector also projects
light corresponding to an 1image onto a mirror. The mirror
reflects the light onto the display surface. The display surface
comprises a curvature and a light-diffusing material. The
display surface also recerves the light. The image 1s visible on
the display surface from outside the robotic device.

Yet another embodiment of the claimed subject matter
relates to a method of displaying an 1mage. A request to
display the image 1s received. In response to the request, light
corresponding to the image 1s projected from a digital graphic
projector onto a mirror. The light 1s reflected from the mirror
onto a display surface. The display surface includes a curva-
ture and a light-diffusing material. The image 1s visible on the
display surface from outside a robotic device comprising the
digital graphic projector and the mirror. The digital graphic
projector and the mirror are concealed from external view
when no 1mage 1s displayed on the display surface.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a robotic device or robot in
accordance with the claimed subject matter;

FIG. 2 1s a block diagram of one embodiment of a display
system 1n accordance with the claimed subject matter;
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FIG. 3 1s a block diagram of a robot 1n accordance with the
claimed subject matter;

FIG. 4 1s a process tlow diagram of a method of displaying
an 1mage 1n accordance with the claimed subject matter; and

FIG. 5 15 a block diagram of an environment that facilitates
communications between the robot and one or more remote
devices, 1n accordance with the claimed subject matter.

DETAILED DESCRIPTION

The claimed subject matter 1s described with reference to
the drawings, wherein like reference numerals are used to
refer to like elements throughout. In the following descrip-
tion, for purposes of explanation, numerous specific details
are set forth in order to provide a thorough understanding of
the subject innovation. It may be evident, however, that the
claimed subject matter may be practiced without these spe-
cific details. In other instances, well-known structures and
devices are shown 1n block diagram form 1n order to facilitate
describing the subject innovation.

As utilized herein, terms “component,” “system,” “client™
and the like are intended to refer to a computer-related entity,
either hardware, software (e.g., in execution), and/or firm-
ware, or a combination thereof. For example, a component
can be a process running on a processor, an object, an execut-
able, a program, a function, a library, a subroutine, and/or a
computer or a combination of software and hardware.

By way of illustration, both an application running on a
server and the server can be a component. One or more
components can reside within a process and a component can
be localized on one computer and/or distributed between two
or more computers. The term “processor” 1s generally under-
stood to refer to a hardware component, such as a processing
unit of a computer system.

Furthermore, the claimed subject matter may be imple-
mented as a method, apparatus, or article of manufacture
using standard programming and/or engineering techniques
to produce software, firmware, hardware, or any combination
thereol to control a computer to implement the disclosed
subject matter. The term ““article of manufacture™ as used
herein 1s intended to encompass a computer program acces-
sible from any non-transitory computer-readable device, or
media.

Non-transitory computer-readable storage media can
include but are not limited to magnetic storage devices (e.g.,
hard disk, floppy disk, and magnetic strips, among others),
optical disks (e.g., compact disk (CD), and digital versatile
disk (DVD), among others), smart cards, and flash memory
deices (e.g., card, stick, and key drive, among others). In
contrast, computer-readable media generally (1.e., not neces-
sarily storage media) may additionally include communica-
tion media such as transmission media for wireless signals
and the like.

Of course, those skilled 1n the art will recognize many
modifications may be made to this configuration without
departing from the scope or spirit of the claimed subject
matter. Moreover, the word “exemplary” 1s used herein to
mean serving as an example, istance, or illustration. Any
aspect or design described herein as “exemplary” 1s not nec-
essarily to be construed as preferred or advantageous over
other aspects or designs.

The typical, flat, rectangular screen on a computing device
may appear as 11 the display 1s a separate component, specifi-
cally 1n the application of robotic computing devices. In one
embodiment, the visual interface may appear to be a natural
feature of the robot. Additionally, interactions between
human users and computing devices are limited by traditional
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display interfaces. Improvements in human-robot interaction
may utilize different paradigms of interaction. In one embodi-
ment, such paradigms may incorporate speech and gesture
input modalities.

FIG. 1 1s a block diagram of a robotic device or robot 100
in accordance with the claimed subject matter. The robot 100
may be capable of communicating with a remotely-located
computing device by way of a network connection. The robot
100 1s an electro-mechanical machine that includes computer
hardware and soitware that causes the robot 100 to perform
functions independently and without assistance from a user.
The robot 100 can include a head portion 102 and a body
portion 104, wherein the head portion 102 1s movable with
respect to the body portion 104. Additionally, the robot 100
can include a head rotation module 106 that operates to
couple the head portion 102 with the body portion 104,
wherein the head rotation module 106 can include one or
more motors that can cause the head portion 102 to rotate with
respect to the body portion 104. As an example, the head
rotation module 106 may rotate the head portion 102 with
respect to the body portion 104 up to 45° 1n any direction. In
another example, the head rotation module 106 can allow the
head portion 102 to rotate 90° 1n relation to the body portion
104. In still yet another example, the head rotation module
106 can facilitate 180° rotation of the head portion 102, with
respect to the body portion 104. The head rotation module
106 can facilitate rotation of the head portion 102 with respect
to the body portion 102 1n either angular direction.

The head portion 102 may include an antenna 108 that 1s
configured to receive and transmit wireless signals. For
instance, the antenna 108 can be configured to recerve and
transmit Wi-F1 signals, Bluetooth signals, infrared (IR) sig-
nals, sonar signals, radio frequency (RF), signals or other
suitable signals. The antenna 108 can be configured to receive
and transmit data to and from a cellular tower. Further, the
robot 100 may communicate with a remotely-located com-
puting device (not shown) using the antenna 108.

The head portion 102 of the robot 100 also includes one or
more display systems 110 configured to display information
to an individual that 1s proximate to the robot 100. The display
system 110 1s more particularly described with respect to
FIGS. 3-4.

A video camera 112 disposed on the head portion 102 may
be configured to capture video of an environment of the robot
100. In an example, the video camera 112 can be a high
definition video camera that facilitates capturing video data
that 1s 1n, for instance, 720p format, 7201 format, 1080p
format, 10801 format, or other suitable high definition video
format. The video camera 112 can be configured to capture
relatively low resolution data in a format that 1s suitable for
transmission to the remote computing device by way of the
antenna 108. As the video camera 112 1s mounted in the head
portion 102 of the robot 100, through utilization of the head
rotation module 106, the video camera 112 can be configured
to capture live video data of a relatively large portion of an
environment of the robot 100.

The robot 100 may further include one or more sensors
114. The sensors 114 may include any type of sensor that can
aid the robot 100 1n performing autonomous or semi-autono-
mous navigation. For example, these sensors 114 may include
a depth sensor, an infrared sensor, a camera, a cliff sensor that
1s configured to detect a drop-oil 1n elevation proximate to the
robot 100, a GPS sensor, an accelerometer, a gyroscope, or
other suitable sensor type. Additionally, the sensors 114 may
include any type of sensor that can aid in receiving user
iputs, such as gestures.
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The body portion 104 of the robot 100 may include a
battery 116 that 1s operable to provide power to other modules
in the robot 100. The battery 116 may be, for instance, a
rechargeable battery. In such a case, the robot 100 may
include an interface that allows the robot 100 to be coupled to
a power source, such that the battery 116 can be recharged.

The body portion 104 of the robot 100 can also include one
or more computer-readable storage media, such as memory
118. A processor 120, such as a microprocessor, may also be
included 1n the body portion 104. As will be described 1n
greater detail below, the memory 118 can include a number of
components that are executable by the processor 120,
wherein execution of such components facilitates controlling
and/or communicating with one or more of the other systems
and modules of the robot. The processor 120 can be 1n com-
munication with the other systems and modules of the robot
100 by way of any suitable interface, such as a bus hosted by
a motherboard. In an embodiment, the processor 120 func-
tions as the “brains™ of the robot 100. For instance, the pro-
cessor 120 may be utilized to process data recerved from a
remote computing device as well as other systems and mod-
ules of the robot 100 and cause the robot 100 to perform 1n a
manner that 1s desired by a user of such robot 100.

The body portion 104 of the robot 100 can further include
one or more sensors 122, wherein such sensors 122 can
include any suitable sensor that can output data that can be
utilized 1n connection with autonomous or semi-autonomous
navigation. For example, the sensors 122 may include sonar
sensors, location sensors, infrared sensors, a camera, a cliff
sensor, and/or the like. Data that 1s captured by the sensors
122 and the sensors 114 can be provided to the processor 120,
which can process the data and autonomously navigate the
robot 100 based at least 1n part upon the data output.

A drive motor 124 may be disposed 1n the body portion 104
of the robot 100. The drive motor 124 may be operable to
drive wheels 126 and/or 128 of the robot 100. For example,
the wheel 126 can be a driving wheel while the wheel 128 can
be a steering wheel that can act to pivot to change the orien-
tation of the robot 100. Additionally, each of the wheels 126
and 128 can have a steering mechanism to change the orien-

tation of the robot 100. Furthermore, while the drive motor
124 1s shown as driving both of the wheels 126 and 128, it 1s
to be understood that the drive motor 124 may drive only one
ol the wheels 126 or 128 while another drive motor can drive
the other of the wheels 126 or 128. Upon receipt of data from
the sensors 114 and 122 and/or receipt of commands from the
remote computing device (for example, received by way of
the antenna 108), the processor 120 can transmit signals to the
head rotation module 106 and/or the drive motor 124 to
control orientation of the head portion 102 with respect to the
body portion 104, and/or to control the orientation and posi-
tion of the robot 100.

The body portion 104 of the robot 100 can turther include
speakers 130 and a microphone 132. Data captured by way of
the microphone 132 can be transmitted to the remote com-
puting device by way of the antenna 108. Accordingly, a user
at the remote computing device can receive a real-time audio/
video feed and may experience the environment of the robot
100. The speakers 130 can be employed to output audio data
to one or more individuals that are proximate to the robot 100.
This audio information can be a multimedia file that is
retained 1n the memory 118 of the robot 100, audio files
received by the robot 100 from the remote computing device
by way of the antenna 108, real-time audio data from a web-
cam or microphone at the remote computing device, etc. The
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components described above may be enclosed within a robot
skin 134. In one embodiment, the skin 134 may be a polycar-
bonate material.

While the robot 100 has been shown 1n a particular con-
figuration and with particular modules included therein, it 1s
to be understood that the robot can be configured 1n a variety
of different manners, and these configurations are contem-
plated and are mtended to fall within the scope of the hereto-
appended claims. For instance, the head rotation module 106
can be configured with a tilt motor so that the head portion
102 of the robot 100 can t1lt 1n a vertical direction. Alterna-
tively, the robot 100 may not include two separate portions,
but may include a single unified body, wherein the robot body
can be turned to allow the capture of video data by way of the
video camera 112. In still yet another embodiment, the robot
100 can have a unified body structure, but the video camera
112 can have a motor, such as a servomotor, associated there-
with that allows the video camera 112 to alter position to
obtain different views of an environment. Modules that are
shown to be 1n the body portion 104 can be placed 1n the head
portion 102 of the robot 100, and vice versa. It 1s also to be
understood that the robot 100 has been provided solely for the
purposes of explanation and 1s not intended to be limiting as
to the scope of the hereto-appended claims.

FIG. 2 1s a block diagram of one embodiment of a display
system 110 1n accordance with the claimed subject matter. As
explained herein, an example embodiment of the subject
innovation provides a visual display that appears as an 1llu-
minated skin of the robot 100. The display system 110 1s
connected to and powered by the battery 116, and includes a
display assembly 202 and a display control unit (DCU) 204.
The display assembly 202 includes a projector 206, a mirror,
208, and a display surface 210.

The projector 206 may provide an 1image for display on the
display surface 210. The mirror 208 may fold the light path,
increase the image size, and project the image onto the dis-
play surface 210. The display surface 210 may be a light-
diffusing area of the robot’s inner surface that makes the
image visible from outside the robot 100. The display surface
210 may include a translucent or optically-tinted member that
may be planar, curved or otherwise configured to be suitable
for the intended location of 1mages projected from the pro-
jector 206. Additionally, the display surface 210 conceals the
projector 206, mirror 208, and the other internal components
of the light assembly 202 from view. This may be true
whether or not an 1image 1s being displayed on the display
surface. The projector 206, mirror 208, and display surface
210 are described in greater detail with respect to FIG. 3.

The DCU 204 includes a DCU processor 212 and a DCU
memory 214. The DCU processor 212 may include a micro-
processor, which communicates with processor 120 and 1s
capable of accessing the memory 118, either directly or via
the processor 120. The DCU memory 214 may include read
only memory, hard disk memory, and the like, which stores a
plurality of components that are accessible to and executable
by the DCU processor 212 to control the operation of the
display assembly 202 via control signals 216. Further, the
DCU memory 214 1s accessible by the DCU processor 212 for
the purposes of writing data to, and reading data from.,
memory 118. The display system 110 can be configured to
allow the processor 120 to directly control the display assem-
bly 202 by executing one or more components stored within
memory 118.

FI1G. 3 1s a block diagram of a robot 300 1n accordance with
the claimed subject matter. A display assembly 202 on the
robot 300 includes a projector 306, mirror 308, and display
surface 310. The projector 306 may be a digital graphic pro-
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6

jector 1nside the robot’s body, which projects 1mages on the
mirror 308. As shown, the mirror 308 retlects the images onto
the inside of the display surface 310. When the display sur-
face 210 1s illuminated, regions that are not 1lluminated may
appear 1mtegrated with the robot skin 136. In contrast to a
typical display, the images may appear to float on the surface,
not framed within a typical, 1lluminated, rectangular display
area. In other words, the display surface 310 may not be
visible with exception to the images being projected. When
no 1mage 1s displayed, the display surface 210, when viewed
from outside the robot 100, may appear integrated with the
robot skin 136. The display surface 310 may be tinted accord-
ing to an appearance of the robot skin 136. For example, the
display surface 310 may be tinted black for a robot skin 136
that appears black.

The display surface 310 may conform to a natural shape,
¢.g., a body surface curvature. The curvature may comprise a
compound or complex curvature. The display surface dis-
plays visual elements 1lluminated on the skin of the robot 300
appearing as 1i generated from within the robot’s body. Such
a display technique avoids affordances of conventional flat
rectangular displays and more efiectively unifies a visual
expression of the robot 300 with 1ts functionality and modes
of mnteraction. The display surface 310 makes the image vis-
ible from the outside of the robot 300.

FIG. 4 1s a process flow diagram of a method 400 of
displaying an image, in accordance with the claimed subject
matter. The method 400 begins at block 402, where a request
to display an 1image 1s received. A processor, such as the
processor 120 or the DCU processor 252, may send control
signals to the display assembly 202. The control signals may
correspond to a desired image to be displayed. At block 404,
the visual projector 206 may project light correspondmg to
the 1mage onto the mirror 208. At block 406, the mirror 208
may reflect the light onto a curved display surface, such as the
display surface 210. The display surface 210 may conceal the
internal components of the display assembly 202, whether or
not an 1mage 1s being displayed.

FIG. 5 1s a block diagram of an environment 500 that
facilitates communications between the robot 100 and remote
devices 506, 1n accordance with the claimed subject matter.
More particularly, the environment 500 1ncludes a wireless
access point 502, a network 504, and one or more remote
devices 506. The robot 100 1s configured to recetve and trans-
mit data wirelessly via antenna 108. In an exemplary embodi-
ment, the robot 100 mitializes on power up and communi-
cates with a wireless access point 502 and establishes 1ts
presence with such the access point 502. The robot 100 may
then obtain a connection to one or more networks 5304 by way
of the access point 502. For example, the networks 504 may
include a cellular network, the Internet, a proprietary network
such as an intranet, or other suitable network.

Each of the remote devices 506 can have respective appli-
cations executing thereon that facilitate communication with
the robot 100 by way of the network 504. For example, a
communication channel can be established between the
remote device 506 and the robot 100 by way of the network
504 through various actions such as handshaking, authenti-
cation, and other similar methods. The remote devices 506
may include a desktop computer, a laptop computer, a mobile
telephone or smart phone, a mobile multimedia device, a
gaming console, or other suitable remote device. The remote
device 506 can include or have associated therewith a display
or touch screen (not shown) that can present data, images, and
other information, and provide a graphical user interface to a
user 508 pertaining to navigation, control, and the environ-
ment surrounding the robot 100. For instance, the robot 100
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can transmit a live audio/video feed of its environment to the
remote device 506 by way of the network 504, and the remote
device 506 can present this audio/video feed to the user 508.
As a further example, the robot 100 can transmit information
relating to the environment of robot 100 based on data from
sensors 114 and 122 received by the processor 120, including
temperature, humidity and other data relating to the environ-
ment of the robot 100.

As a still further example, the robot 100 can also transmat
information relating to 1ts movement and/or current location,
direction and speed of movement, next destination, and other
information relating to location and movement of the robot
100. The user 508 may transmit a variety of commands,
including commands related to the display systems 110
described above, by way of the remote device 506 via the
network 504. More specifically, the display systems 110 may
display an 1image visible on the robot skin 136. The internal
components of the display assembly 202 may be concealed
whether or not an 1mage 1s being displayed. The display
surface 210 may appear integrated with the robot skin 136
when no 1mage 1s displayed. Areas of the display surface 210
may also appear integrated with the robot skin when an 1image
1s displayed. These areas may be regions of the display sur-
face 210 where the 1mage 1s not 1lluminated.

While the systems, methods and flow diagram described
above have been described with respect to robots, 1t 1s to be
understood that various other devices that utilize or include
display technology can utilize aspects described herein. For
instance, various industrial equipment, automobile displays,
and the like may apply the inventive concepts disclosed
herein.

What has been described above includes examples of the
subject imnnovation. It 1s, of course, not possible to describe
every concetvable combination of components or methodolo-
gies for purposes of describing the claimed subject matter, but
one ol ordinary skill in the art may recognize that many
turther combinations and permutations of the subject innova-
tion are possible. Accordingly, the claimed subject matter 1s
intended to embrace all such alterations, modifications, and
variations that fall within the spirit and scope of the appended
claims.

In particular and 1n regard to the various functions per-
formed by the above described components, devices, circuits,
systems and the like, the terms (including a reference to a
“means’”) used to describe such components are intended to
correspond, unless otherwise indicated, to any component
which performs the specified function of the described com-
ponent (e.g., a functional equivalent), even though not struc-
turally equivalent to the disclosed structure, which performs
the function 1n the herein illustrated exemplary aspects of the
claimed subject matter. In this regard, 1t will also be recog-
nized that the innovation includes a system as well as a
computer-readable storage media having computer-execut-
able 1nstructions for performing the acts and/or events of the
various methods of the claimed subject matter.

There are multiple ways of implementing the subject inno-
vation, e.g., an appropriate API, tool kiat, driver code, operat-
ing system, control, standalone or downloadable software
object, etc., which enables applications and services to use the
techniques described herein. The claimed subject matter con-
templates the use from the standpoint of an API (or other
soltware object), as well as from a software or hardware
object that operates according to the techniques set forth
herein. Thus, various implementations of the subject mnnova-
tion described herein may have aspects that are wholly in
hardware, partly in hardware and partly in software, as well as
in software.
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The aforementioned systems have been described with
respect to interaction between several components. It can be
appreciated that such systems and components can include
those components or specified sub-components, some of the
specified components or sub-components, and/or additional
components, and according to various permutations and com-
binations of the foregoing. Sub-components can also be
implemented as components communicatively coupled to
other components rather than included within parent compo-
nents (hierarchical).

Additionally, 1t can be noted that one or more components
may be combined 1nto a single component providing aggre-
gate functionality or divided into several separate sub-com-
ponents, and any one or more middle layers, such as a man-
agement layer, may be provided to communicatively couple
to such sub-components 1 order to provide integrated func-
tionality. Any components described herein may also interact
with one or more other components not specifically described
herein but generally known by those of skill in the art.

In addition, while a particular feature of the subject 1nno-
vation may have been disclosed with respect to only one of
several implementations, such feature may be combined with
one or more other features of the other implementations as
may be desired and advantageous for any given or particular
application. Furthermore, to the extent that the terms
“includes,” “including,” “has ” “contains,” variants thereof,
and other stmilar words are used 1n either the detailed descrip-
tion or the claims, these terms are intended to be inclusive 1n
a manner similar to the term “comprising’” as an open transi-

tion word without precluding any additional or other ele-
ments.

What 1s claimed 1s:

1. An autonomous mobile device, comprising:

a processor executing instructions that determine a desired
image to be displayed, the processor 1ssuing control
signals corresponding to the desired image to be dis-
played; and

a display assembly, comprising:

a mirror;

a display surface; and

a visual projector disposed within the autonomous

mobile device, the visual projector projecting light
correspondmg to the desired 1mage onto the minor,
the minor reflecting the hght onto the display surface,
the display surface receiving the light, and wherein
the desired 1mage 1s visible on the display surface
from outside the autonomous mobile device, the mir-
ror being configured to be tilted to adjust a size of the
desired image, the desired 1image appearing to tloat on
the display surface, the display surface appearing
integrated with a skin of the autonomous mobile
device, the display surface appearing integrated with
the skin 1n regions where the desired 1mage 1s not
illuminated, the display surface not being 1lluminated

with exception of the desired image.

2. The autonomous mobile device of claim 1, wherein the
display surface comprises a light-diffusing matenal.

3. The autonomous mobile device of claim 1, wherein the
display surface conceals internal components of the display
assembly from external view when the desired 1image 1s being
displayed thereon.

4. The autonomous mobile device of claim 1, wherein the
display surface conceals internal components of the display
assembly from external view when no 1mage 1s being dis-
played thereon.
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5. The autonomous mobile device of claim 1, wherein the
display surface appears integrated with the skin of the autono-
mous mobile device.

6. The autonomous mobile device of claim 1, wherein the
display surface comprises a curvature.

7. The autonomous mobile device of claim 6, wherein the
curvature comprises a compound curvature.

8. The autonomous mobile device of claim 1, wherein the
visual projector comprises a digital graphic projector.

9. A display assembly, comprising:

a mirror;

a display surface that comprises a curved, light-diffusing

material; and

a visual projector disposed within an autonomous mobile

device, wherein the visual projector projects light cor-
responding to an image onto the mirror, the mirror
reflecting the light onto the display surface, the display
surface receiving the light, the image being visible on the
display surface from outside the autonomous mobile
device, the minor being configured to be tilted to adjust
a si1ze of the image, the 1mage appearing to tloat on the
display surface, the display surface appearing integrated
with a skin of an autonomous mobile device comprising
the display assembly, the display surface appearing inte-
grated 1n regions where the image 1s not illuminated, the
display surface not being 1lluminated with exception of
the 1mage.

10. The display assembly of claim 9, wherein the display
surface conceals internal components of the display assembly
from external view when an 1mage 1s being displayed thereon.

11. The display assembly of claim 10, wherein the display
surface conceals internal components of the display assembly
from external view when no 1image 1s being displayed thereon.

12. The display assembly of claim 9, wherein the display
surface appears integrated with the skin of the autonomous
mobile device.
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13. The display assembly of claim 9, wherein the display
surface comprises a polycarbonate material.

14. A method of displaying an image, comprising:

receving a request to display the image;

projecting, 1n response to the request, light corresponding

to the 1mage from a digital graphic projector onto a
mirror; and

reflecting the light from the mirror onto a display surface

comprising a curvature and a light-diffusing matenal,
the 1mage being visible on the display surface from
outside an autonomous mobile device comprising the
digital graphic projector and the minor, and the digital
graphic projector and the mirror being concealed from
external view when the 1image 1s being displayed on the
display surface, the display surface appearing integrated
with a skin of the autonomous mobile device, the display
surface appearing integrated 1n regions where the 1mage
1s not 1lluminated, the display surface not being 1llumi-
nated with exception of the image.

15. The method of claim 14, wherein the digital graphic
projector and the minor are concealed from external view
when no 1mage 1s being displayed on the display surface.

16. The method of claim 14, wherein the display surface
comprises a black tint, and wherein the skin of the autono-
mous mobile device appears black.

17. The method of claim 14, wherein the minor 1s config-
ured to be tilted to adjust a size of the image.

18. The method of claim 14, wherein the display surface
appears integrated with the skin of the autonomous mobile
device.

19. The autonomous mobile device of claim 1, the display
surface comprising a complex curvature, the display surface
displaying visual elements on the skin of the autonomous
mobile device appearing as 11 generated from within a body of
the autonomous mobile device.
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